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doi:10.1016/j.pedneo.2011.02.011Dizziness, diplopia, and nystagmus may be nonspecific symptoms and in part attributed to
central causes. We report a case with brain stem lesion and discuss these nonspecific symp-
toms. A 13-year-old boy presented to our emergency department with a lasting dizziness for
1 week and diplopia for 5 days. New onset horizontal nystagmus was also noted during the
physical examination. A cavernous malformation in the right middle cerebral peduncle lateral
to the fourth ventricle was suspected by brain computed tomography and confirmed by
magnetic resonance imaging. Without progression of the lesion, conservative treatment and
regular follow-up were performed. This case report demonstrates the importance of primary
physicians paying attention to children with dizziness, diplopia, and nystagmus for considering
possible central nervous problems.
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Dizziness is a general term for a sense of disequilibrium.
Vertigo is a subtype of dizziness, defined as an illusion of
movement caused by asymmetric involvement of the
vestibular system. To approach dizziness is to firsted by Elsevier Taiwan LLC. All rights reserved.
Figure 1 Brain computed tomography showed a hyperdense
nodule in the right middle cerebral peduncle lateral to the
fourth ventricle.
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previous study indicated that central causes are responsible
for about one-fourth of the dizziness experienced by
patients.1 Peripheral causes of dizziness, such as benign
paroxysmal positional vertigo, are disorders of the vestib-
ular system in the inner ear in which the altered function of
the semicircular canals causes dizziness.2 Central vestib-
ular lesions affecting the pons, medulla, or cerebellum
cause vertigo, nausea, vomiting, severe ataxia, and multi-
directional nystagmus that are not suppressed by optic
fixation or other neurological signs. In short, compared with
peripheral causes, central cause dizziness has less severe
nausea and vomiting, more severe imbalance, rare hearing
loss, more severe oscillopsia, more neurologic signs, longer
duration, and slower compensation.1e3 Accordingly, careful
history taking, neurological examinations, and imaging
studies are most important for the differential diagnosis of
peripheral or central causes of vertigo.
Nystagmus, dizziness, or diplopia may be nonspecific
symptoms and also signs of lesions over the central nervous
system (CNS). Therefore, approaching these symptoms is
undoubtedly a tough challenge for clinicians in the emer-
gency department (ED). Fortunately, there are still some
clues indicating the problems in the CNS. Herein we present
the case of a 13-year-old boy with dizziness lasting for 1
week and diplopia for 5 days, who presented to our ED. He
was finally diagnosed as cavernous malformation (CM) in
the right middle cerebral peduncle lateral to the fourth
ventricle.
2. Case Report
A 13-year-old boy, without a prior medical history or any
head injury history, experienced dizziness with vomiting
lasting for 1 week. He had been to a clinic and was diag-
nosed with acute gastroenteritis, but the symptoms per-
sisted after treatment. A sudden acute onset of severe
dizziness and diplopia occurred, and he was sent to the ED
for help. The vital signs taken revealed blood pressure 119/
82 mmHg, heart rate 65 beats/min, respiratory rate 16
breaths/min, and body temperature 36.5C. Vertigo and
headache were denied. On physical examination in the ED,
gait disturbance, rightward gaze nystagmus, and binocular
diplopia were found. Neurological examinations revealed
symmetric pupil size, intact light reflex, intact visual field,
normal motor and sense function, and symmetric muscle
power.
Because of these clinical presentations, a diagnostic
study, head computed tomography, was immediately per-
formed to rule out suspected CNS disorders. The head
computed tomography showed an approximately 11 
12-mm hyperdense nodule in the right middle cerebral
peduncle lateral to the fourth ventricle without resulting in
significant mass effect or ventricular obstruction. This led to
a suspicion of CM or focal hemorrhage (Figure 1). Subse-
quent magnetic resonance imaging (MRI) and magnetic
resonance angiography (MRA) revealed mixed hypointensity
and hyperintensity on T1-weighted imaging and T2-
weighted imaging, indicating different stages of blood
products and mild enhancement (Figure 2). No evidence of
hyperintensity in the diffusion-weighted imaging andhypointensity in the apparent diffusion coefficient were
noted, indicating no cytotoxic edema lesions. No other
abnormally enhanced lesions were noted in the brain, and
no significant ventricular dilatation was noted. Further-
more, the results of MRA showed no definite narrowing of
the intracranial vasculatures, and no aneurysm was noted.
Based on the findings of the imaging studies, CM was diag-
nosed. The patient was administered with piracetam and
received regular follow-up in our outpatient department.
3. Discussion
CMs, also known as cavernous hemangiomas, with a preva-
lence of 0.37e0.53%,4 are benign sporadic or familial
low-pressure vascular lesions with a tendency to bleed.
There are two age peaks in demographics: 6 months to 3
years and 11 yearse16 years.4 Although most patients are
asymptomatic, the two most common clinical presentations
of CMs of the brain and the spinal cord are hemorrhage and
seizures. After hemorrhage develops, CMs of the brain cause
progressive morbidity from repetitive hemorrhage, which
can be fatal.5 Our patient presented with dizziness,
nystagmus, and diplopia; these are not common symptoms
correlated with CM. It is important for clinicians to differ-
entiate the various disorders causing these atypical
presentations of CM.
CMs of the brain stem carry a higher risk than CMs of the
cerebrum for progressive morbidity from repetitive hemor-
rhage.6,7 A typical MRI finding is a “popcorn ball” appearance,
demonstrating blood indifferent phaseswithhemosiderin rim.
The major locations of CMs in the brain are supratentorial
(frontal, temporal parietal, cortical), and only 20% are located
Figure 2 Brain magnetic resonance imaging/magnetic resonance angiography revealed mixed hypointensity and hyperintensity on
T1-weighted imaging & T2-weighted imaging, indicating different stages of blood products and mild enhancement; “popcorn ball”
(white arrow) (A, B), magnetic resonance angiography: no definite narrowing of the intracranial vasculatures, no aneurysm (C).
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include arteriovenous malformation, hemorrhagic neoplasm,
and venous hemorrhage. Clinically, magnetic resonance find-
ings have not yet been correlated with the risk of further
hemorrhage.Conservative treatment includesmedical control
for seizures, but only total removal bymicrosurgical resection
can optimally cure the manifestations of CMs.
Nystagmus is defined as a periodic rhythmic ocular oscil-
lation of the eyes,8 and can be unilateral or bilateral.
Furthermore, it can be horizontal, vertical, torsional, or any
combination of these movements superimposed on each
other. A disorder affecting any of the three mechanisms
(fixation, the vestibulo-ocular reflex, and the neural inte-
grator) that control eyemovementsmay result in nystagmus,
caused by central or peripheral factors. Horizontal
nystagmus is a well-recognized finding in patients with
a unilateral disease of the cerebral hemispheres, especially
with large posterior lesions. Also, according to previous
study, the lesions over medulla to midbrain may induce
upbeat nystagmus and usually increases in up gaze, but not
on lateral gaze, and fixation does not dampen it.9 Our patient
presented with bilateral horizontal nystagmus and binocular
diplopia, and this may indicate a lesion on the brain stem,
which can induce horizontal nystagmus. The characteristics
of the nystagmus, as well as associated signs and symptoms,
help to localize the lesion and suggest possible etiologies. So
the associated symptoms may serve an important role in
approaching patients with nystagmus.Furthermore, the method of interpreting diplopia is to
search for any accompanying symptoms, such as weakness,
cranial nerve or CNS dysfunction, or problems with the eye
itself.10 A history of severe headache, recurrent weakness,
or paralysis points to a more general problem, for example
myasthenia gravis. In these circumstances, binocular or
monocular should be defined to see if the diplopia persists
with one eye covered and if it is localized to one globe.
Ptosis is another important sign associated with impairment
of the extraocular movements, and strongly points to
cranial nerve III dysfunction. Historical details such as
associated medical conditions, the nature of the onset of
the diplopia, any prior occurrences, and the presence or
absence of pain should be noted. If the patient presents
with binocular diplopia without other signs and symptoms,
a possible cranial nerve problem is indicated, and the red
glass test can also help to identify the associated cranial
nerve by identifying the paretic muscle. However, brain
imaging is indicated when there are possible cranial nerve
problems, particularly with cranial nerve VI, because
dysfunction may reflect focal abnormalities or diffuse
elevated intracranial pressure.
The most important teaching point in this case is that not
every child with vomiting has gastroenteritis, especially
a child with any neurologic symptoms such as dizziness,
nystagmus, or diplopia. Nystagmus and dizziness may each
be a transient symptom and benign disorder, but if the signs
and symptoms persist or are even accompanied with other
116 W.-C. Yang et alneurological signs, a central lesion should be considered, and
brain imaging is the first choice before other treatments.
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